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Abstract. A stronger work orientation or even the integration of learning into
activities will be one of the central basic requirements for the success of Industry
4.0. Using the example of the project E-Mas (Exporting blended vocational educa-
tion and training for industrial process design and optimization into the Mexican
automotive sector), the paper discusses the development and implementation of a
highly work oriented further education program. Together the partners Research
Institute for IndustrialManagement atRWTHAachenUniversity e.V. [FIR],MTM
ASSOCIATION e.V. [MTMA], WBA Aachener Werkzeugbau Akademie GmbH
[WBA] in cooperationwith theMexican Instituto Tecnológico y de Estudios Supe-
riores de Monterrey [ITESM] pursue the goal of designing and exporting inno-
vative further education programs for skilled workers, developers, and operative
management personnel of the Mexican automotive sector and especially German
companies operating in Mexico.

Keywords: Further education · Automotive sector ·Work orientation · New
work · Internationalization · Blended learning

1 Introduction

Under the leadership of the Research Institute for Industrial Management at RWTH
Aachen University e.V. [FIR], the MTM ASSOCIATION e.V. [MTMA], the WBA
AachenerWerkzeugbauAkademieGmbH [WBA] in cooperationwith theMexican Insti-
tuto Tecnológico y de Estudios Superiores de Monterrey [ITESM] have joined for the
development of the E-Mas further education program (BMBF, 2017–2021). Together
the partners pursue the goal of designing and exporting innovative further education
programs for skilled workers, developers, and operative management personnel of the
Mexican automotive sector and especially German companies operating in Mexico. For
this purpose, a comprehensive, coherent, and certified teaching and learning offer about
tactical and operative productionmanagement for employees of theMexican automotive
sector was developed and implemented. The training program explicitly considers the
current transformation of the companies to Industry 4.0 and thus proactively prevents
competence deficits.

The offers focus on the integration and close interlocking of work and learning pro-
cesses. In this direction, training and education content was further developed and com-
bined into an innovativework-related blended learning-based further education program,
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translated, and offered on-site. Key competencies in the areas of productivity manage-
ment, work-related learning, toolmaking, and Lean Management are taught to empower
employees in the automotive sector in Mexico for the transformation to Industry 4.0 and
to promote further industry growth. The training courses are offered in both, the form of a
comprehensive overall program and in individual offerings that can also be a supplement
to existing teaching content on the customer side. The project acronym E-Mas stands for
Exporting blended vocational education and training for industrial process design and
optimization into the Mexican automotive sector. It is a variation of the Spanish term ‘y
más’ [English ‘and more’] and expresses the progress and gain in Mexican vehicle and
supplier part production through the developed international training program. The trans-
fer and adaptation of the partners’ training program are intended to eliminate existing
competence deficits given the increased demand for qualified specialist personnel.

The training program developed by the project partners to improve the skills of
employees in the Mexican automotive sector consists of four modules:

1) The teaching of new technology-supported and classic concepts of work-related
learning in Industry 4.0

2) Competence development in the field of productivity management and industrial
engineering

3) Further training in the field of repair and new production of tools for OEMs and
suppliers

4) Advanced training in Lean Management methods for Industry 4.0

The subject areas were combined in an overall offer and worked out in extensive
modules. Customers will later be able to use the offers of all four requirement areas, or
modules in combination, or to decide on case-specific offer packages. A joint marketing
concept of the consortium partners was developed and implemented for the distribution
of the overall offer. To ensure a flexible offer in terms of time and to quickly achieve eco-
nomic viability, the training offer was realized as a blended learning concept. Classroom
training, an e-learning platform, inverted classroom concepts, webinars [live broadcasts,
partly from theDemonstrationsfabrikAachen,DFA], recorded video seminars andonline
testing facilities were established. In the DFA, located at the FIR, pre-series vehicles
for electric vehicles are manufactured, therefore it is an ideal venue for training in the
automotive sector.

The fourth industrial revolution was chosen as the main topic to counteract the
shortage of skilled workers in middle management and to enable workers to successfully
take over corresponding tasks and activities that fall within this middle management
level. The concept focuses on the transformation of companies to Industry 4.0, which
could be described as a ‘course on tactical and operational production management for
the automotive sector in Mexico on the way to Industry 4.0’. In general, production
management comprises all activities of planning, ordering, and controlling production
in a company. Three different types or levels can be distinguished:

1) Strategic production management: cases of fundamental decisions
2) Tactical production management: implementation of decisions and
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3) introduction
4) Operative production management: execution of the daily production management

While strategic tasks are usually performed by academically qualified personnel at
management level, tactical and operational tasks are located at an intermediate level of
qualification, precisely at the level that the Mexican industry is currently experiencing
a high shortage of skilled workers. The aim is to cover the overriding objectives of
production management through the E-Mas overall offering and to provide appropriate
teaching and learning content. The following four can be identified as these overriding
goals:

1) Productivity
2) Employee health
3) The versatility of technical systems
4) Continuous process innovation

The latter two objectives 3 and 4 reflect above all, the requirements for Cyber-
Physical Production Systems [CPPS], which represent a paradigm in digital production
and are therefore of particular interest for the development towards Industry 4.0. The
four partners cooperating in E-Mas can ensure complete coverage of these goals by
combining their offers, which is the motivation for this selected consortium to work
together in the E-Mas project. The goals are covered by the individual thematic mod-
ules of the consortium partners, those modules are dedicated to the fields of, Learning
and Working in Industry 4.0 [FIR], Productivity Management and Industrial Engineer-
ing [MTMA], Toolmaking Management [WBA] and Lean Management Methods for
Industry 4.0 [WBA] (see Sect. 5 for a more detailed description). The offered modules’
content is divided into a 5-day course, during which the topic is taught using the multi-
ple resources of the blended learning concept. Considering research being done by the
partners of the program, industry cases of challenges, team interaction activities, prac-
tical applications with specialized software, and also providing spaces for networking
between participants, this serves as a platform to share experiences and solutions to pre-
vious challenging situations with a successful outcome. This initial offer can be adapted
to the special requirements of the companies, providing a customized solution for each
specific case. This is possible due to the flexibility that characterizes the modules and the
agility upon which the construction of the entire content offer is based. Figure 1 shows
the general consortium structure of the E-Mas Program.

To better introduce this work-related training program, it is not only important to
understand the relationship between theMexican andGerman economies and their coop-
eration activities, but also to grasp information about the crucial share that the automotive
industry carries in the overall production activities in these markets. Under this context,
the content of the courses is developed describing the challenges that the evolution
of technology raises and proposing potential solutions that organizations could apply
to overcome such challenges. Using cooperation and support projects, companies could
enable the development of the appropriate skills in their middle managers for the smooth
transformation of their specialized area of work. Chapter two deals with a short explana-
tion of the Customer-Focused Blended Vocational Education and Training Development
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Fig. 1. E-Mas program consortium structure [own illustration]

Navigator [CBVET], a tool for the implementation of educational services ideas into the
market, under which the E-Mas program is developed. In the third chapter, the E-Mas
course principles, its learning taxonomy, and how it is combined with a blended learning
approach are clarified, providing insightful information on the general thought structure
behind the courses. Furthermore, the content of each course and how it is distributed
through the materials of the blended learning concept is analyzed. This serves as the
basis for enabling the description of the degree of work orientation for the E-Mas further
development training, which is described in the fifth chapter. In the following chapter,
the five dimensions and their criteria of evaluation to achieve a high work orientation of
the training courses are defined.

1.1 Mexican – German Cooperation Model

In recent years, the cooperation between Germany and Mexico has intensified from an
economic perspective as well as from an educational perspective. For instance, Mexico
was the first non-European Partner Country at the 2018 Hannover Fair in Germany, one
of the biggest industrial technology fairs worldwide. According to theMexicanMinistry
of Economy, there are over 1,900 German companies established in Mexico. As these
companies are investing a considerably high amount of resources in Mexico, Germany
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has become the fourth source of foreign direct investment into the country. Thus, leading
German companies aim to influence the way other companies operate in the Mexican
industry.

Germany has been active in Mexico with some socio-cultural offers in the field of
basic education promotion, in which both countries have been working together suc-
cessfully since the 1970s. Beginning in 1997, the German Society for International
Cooperation [GIZ] has been advising the Mexican government on behalf of the Ger-
man Federal Government (Gesellschaft für Internatinale Zusammenarbeit [GIZ], n.d.).
TheMexican government has shown interest in establishing a vocational training system
based on theGermanmodel in the last years (Dummer 2014). Besides, there are coopera-
tion agreements that are to implement theGerman-style dual training system,which does
not exist in Mexico so far. The German Federal Institute for Vocational Education and
Training [BIBB] is working with its partner institute at the Mexican National College of
Technical Professional Education [CONALEP] to transfer elements of Germany’s dual
training system to Mexico (Steinmeyer et al. 2012, p. 29). This is being done within
the framework of the project Further development of the Mexican model of dual voca-
tional training [MMFD], a cooperation project of the Federal Ministry for Economic
Cooperation and Development [BMZ], the Federal Ministry of Education and Research
[BMBF] and the Secretary of Public Education [SEP] in Mexico (Bundesinstitut für
Berufsbildung [BIBB] 2017). The project’s overarching objective is to introduce dual
elements into the Mexican vocational training system, for which the BIBB primarily
conducts various advisory activities.

1.2 The Mexican Automotive Sector and Further Education

The automotive sector remains one of the most challenging industries around the world.
Consumer requirements are changing rapidly, product lifecycles are getting shorter,
OEMs keep increasing their quality and flexibility requests, automation is growing
among the part production industry, expansion and internationalization of the product
value chain increase, and the use of electric autonomous vehicles is becoming part of a
new reality. Mexican automotive companies are appealing to the technologies of Indus-
try 4.0 to meet the market’s requirements, and believe that these innovative solutions are
the key to improving their productivity and enhancing their production (Mexico Busi-
ness Publications 2018). However, to transform into a digital factory, business leaders
must start by developing a digital strategy that targets organizational aspects [structure,
culture, competences], establish the human asset as its main foundation, and settle its
leadership as a transformational agent. The growth of the Mexican automotive indus-
try is strongly driven by German companies, which are increasing their international
production capacities by expanding existing locations and building new plants (Volk
2016).

In these times of change andwhen the newnormal is conceived under the termVUCA
[volatile, uncertain, complex, and ambiguous], organizations are continually experienc-
ing the permanent challenges of the digital era. Political instability, changing needs,
intense competition, and the increased control and power of consumers are some of the
factors that have urged the automotive supply chain to meet the Industry 4.0 require-
ments. Most of the companies have been allocating their resources to the development,
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acquisition, and implementation of new technologies in their production. Nonetheless,
they have neglected that one of the most critical challenges is the strengthening and
adaptation of current leadership functions and competences. In addition to the techno-
logical and organizational modifications, the leadership development approach and the
traits, skills, and behaviors that the human talent has, must be adjusted to prepare future
leaders for the previously mentioned challenges. In 2015, 1,660 companies operated
in the Mexican automotive industry. According to the article ‘Crafting the future: A
Roadmap for Industry 4.0 in Mexico’, 62% of the market players belong to the Small
and Medium-sized Enterprises business group (Inegi-Amia 2018). In 2017, the automo-
tive industry produced 20.2% of the Mexican Manufacturing GDP and employed over
824,000 workers, representing more than 1.5% of the economically active population
(Inegi-Amia 2018).

In this regard, the Mexican automotive industry, as one of the production leaders in
theWesternHemisphere, is expected to grow evenmore due to the ratification and imple-
mentation of the USMCA [United States-Mexico-Canada Agreement].This requires an
increase of North-American produced automotive product content from 62.5% to 75%
by the year of 2023, and also establishes that 40% of automobile parts are required to be
produced in an area where the average labor wage is at least 16 USD/hr., providing the
legitimation for Mexican automotive industry to implement better automated processes.

Training and further education in Germany andMexico, especially in the automotive
market, are characterized by differences as well as parallels. Although both countries
have compulsory schooling, the general drop-out rate in Mexico is very high despite this
(König 2013; Steinmeyer et al. 2012, p. 29). Compared to Germany, Mexican education
is generally considered to be overburdened by the requirements of Industry 4.0 and the
quantity of students, which, together with the high drop-out rate, implies that the basic
skills of many employees cannot be compared with the training standard in Germany.
The dual training system, which is considered the figurehead of the German education
system, is still being established in Mexico and is thus in its infancy (Bundesinstitut
für Berufsbildung [BIBB] 2014). In 2016, about 250,000 pupils were already learning
at vocational schools, but without any connection to a training company. The target by
2018 was that a total of 5,000 pupils in Mexico were to be taught in a dual vocational
training system (Kramer 2016). Efforts in this area are numerous. However, even the
projects implemented to date and those planned to increase the number of skilledworkers
undergoing dual training are not sufficient to fully cover the current and future demand
for skilledworkers. As a result, more continuing trainingmeasures are needed in addition
to initial training. In this way, for instance, unskilled workers can be qualified according
to demand and already trained specialists from other areas can be retrained for the
automotive sector.

1.3 Demands for the Company Transformation

Digital transformation in all aspects of our life has become the rightmodel when it comes
to developing our future environment. As we go digital, we can recognize a series of
changes in the production industry that lead us to face new challenges for the develop-
ment of society, for instance, changing paradigms at the conception and implementation
of new ideas. The way consumers perceive products and their core production process
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is expected to influence their consumption behavior and thus, in turn, influence pro-
duction methods. Companies with a clear purpose and sustainability mindset increase
their chances to thrive positively in the market. But when it comes to production meth-
ods, companies are looking forward to being recognized with adjectives such as lean,
efficient, low cost, green, high tech and/or innovative. A side effect of the digital trans-
formation is the false argument and belief that jobs for people will be negatively affected.
We have already experienced the first, second, and third technological revolutions and
these experiences tell us that the transformation only positively changes people’s skills
requirements. Within the scope of a study, for which200 companies were surveyed, 56%
of those expect the number of people in the workforce to stay constant or even increase.
Nonetheless, demographic challenges could present special cases, such as in the case
of Germany, where the workforce is expected to decrease by 3.5 million fewer trained
employees by 2030 compared to today. In this case, it is very likely that digitalization
can help to decrease that necessity up to 2 million.

For the digitalization of the industry, a new mindset is required; companies are
changing the recruitment processes and the benefits as well to fit new profile demands.
New qualifications are already described in job advertisements, and to take the most
of what the digital environment has to offer, different strategies are implemented or
expected to be implemented in the organizations. Companies expect that highly trained,
skilled employees start to grow among their workforce over the next 5 years. In the
higher education range, the growth is expected to increase by 5 percentage points, rising
from 19% to 24% of the total workforce Vocational training is expected to maintain
59% of the required employment base, and unskilled workers are expected to decrease
from 21% to 17% of the total workforce. For instance, the amount of people trained in
the areas of data analytics or software programmers is expected to increase, while, on
the other hand, the number of line workers required in new production lines will tend to
decrease (Geissbauer et al. 2017, pp. 31–38).

A survey was carried out by the Institute of Industrial Management at the RWTH
University, to obtain valuable data that supports the development of a leadership frame-
work that satisfies the needs of the Industry 4.0 in the Mexican automotive industry.
The survey contained a series of questions that targeted the analysis of People, Technol-
ogy, and Organization. The results showed that ‘Talent development’, ‘Change-oriented
vision’, and ‘the ability to inspire and motivate collaborators’ were ranked number 1, 2,
and 3 respectively; respondents also believed that today’s and future leaders must have
‘Changemanagement’, ‘Adaptability’, and ‘Result-oriented vision’ within their skillsets
(Paez Garza 2020, p. 64).

The concept of leadership development is considered key within a set of skills that
define the personality of actors who guide an organization. Moreover, it is critical to note
that this skillset evolves along with the emergence of new technology and knowledge.
Today, many business leaders are overwhelmed with a wide array of innovative tech-
nologies that are saturating the automotive market. As mentioned in the book ‘The Tech-
nology Fallacy’, there is a mismatch between the rate of technological change and the
responsiveness that people, organizations, and public institutions have towards it (Kane
et al. 2019, p. 29). Leaders are required to develop a business strategy that provides their
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companies, including all stakeholders, with the capabilities to efficiently embrace the
technological, organizational, and social changes that the Industry 4.0 generates.

1.4 Changes in the Corporate Culture

The previously mentioned low availability of professionals capable of performing in
digital factories has generated a latent conflict between organizations; this challenge is
the result of the other disruptive trends in this branch. Business leaders must strengthen
their current human capital development strategy so that they mainly rely on the actual
workforce, instead of replacing current employeeswith external talent. To achieve digital
transformation, the adaptation of the corporate culture is one of the first tasks on the ‘to-
do’ list. The organizational performance of a company can be improved when its culture
is aligned with the business strategy, its organizational structure, its human capital, and
the market requirements. To develop a culture that meets the needs of the digital era,
specifically in the automotive industry, leaders must start by determining, which is the
current state of their corporate culture, followed by evaluating the industry where the
organization operates, considering the maturity of the market, customer requirements, as
well as challenges and disruptive trends. To process the evaluation of the actual situation,
dimensions or variables must be selected to determine the desired corporate culture. By
doing this, executives can locate their organization in a two-dimensional plane that will
facilitate the process of identifying the behaviors and core values that their workforce
needs to meet with the value proposition of the organization. The alignment of the new
corporate culture with the organizational structure and business strategy is the fourth
step of the reconfiguration process. High-level leaders are responsible for matching the
desired culture with the company’s mission, vision, and organizational objectives. By
doing this, confusion can be avoided, and cross-functional departments will be able
to collaborate in the same direction. The final step is the implementation of strategic
measures that allow the distribution of the updated corporate culture; the application of
change management methodologies is potentially beneficial.

1.5 Development of Skills in the Workforce

Granting decision-making power, giving regular-basis feedback, and planning career and
development paths, are simple but effective exercises that could strengthen the develop-
ment of talent. Instead of focusing on building the company, managerial staff must prac-
tice empowerment and become people-oriented. The upper management cannot grow a
company on their own; they need to transform employees into competent leaders, which
will then help the company to flourish. The digital transformation requires employees
with the mental preparation of driving and implementing change effectively. Strictly
related to innovation, head officers must be change-oriented with an adaptable, agile,
and malleable mindset that provides them with the ability to detect threats and reconfig-
ure business strategies to maintain competitiveness. Managing change is a ‘must’ in the
leadership 4.0 skillset; promoting change isn’t enough, the staff can detect problems and
opportunity areas, run diagnostic tools, and implement changes through development,
implementation, and improvements.
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Motivating others plays a key role in the digital transformation. Encouraging employ-
ees to set challenging goals, supplying them with the necessary tools and knowledge to
operate efficiently, and leading through others will improve the overall organization’s
performance. Leaders who empower, ask questions, and delegate authority instead of
tasks, will not acquire followers, they will develop more leaders, which provokes orga-
nizational sustainability (Craig Groeschel 2018, p. 1). Roy et al. described relationship
building as another main skill needed for effective virtual leadership, to build cooper-
ation and trust, there must be a well-defined leader-follower relationship between the
work team members. Building a strong and solid relationship can help to solve issues
faster and ensure the sharing of information and knowledge between peers. One main
component is trust, where all actions count regarding creating an environment of trust at
work. Also, delegating activities, honest and non-critical communication, and last but not
least, trust is built by fulfilling commitments made to the team (Roy 2012, p. 57). Today
product development and production are done through the cooperation between multi-
disciplinary team members, involved in different stages to solve issues that arise during
the life cycle of goods. Therefore, one important skill required by global companies
today is the ability to work in teams.

As verbal communication through virtual media becomes of higher relevance, being
able to communicate effectively in the work environment is crucial to establish goals at
every level of the organization. From the C-Suite to the shop floor operative staff mem-
bers, transmitting clear objectives avoids waste of time and resources in all processes.
In the study of leadership ability to communicate with others, certain personality traits
of emerging leaders were given a relatively more important role, which often include
sociability, extraversion, nurturance, or assertiveness. These traits are often evaluated
directly through the implementation of assessment centers, in which other capacities,
such as non-verbal communication, are overlooked. However, this could have its root in
the fact that measuring the quality of the message could be a challenging task. As Riggio
et al. exposed in 2003, if measuring the impact of a message were easier, it would not be
surprising that saying the right words at the right moment would be more important than
being extroverted. (Riggio et al. 2003, pp. 83–84). In oral communication, encoding and
decoding messages clearly is a critical characteristic for the leader’s effectiveness. This
is crucial to developing good interpersonal relationships with team members and peers.
Encoding provides the correct words by the leader to clearly explain what is required and
expected and leaving no doubt in the listeners. Decoding a message includes, apart from
listening, also awareness of the time and environment in which the person communi-
cating experiences the events of the message. Another particular characteristic involved
in the effective communication is the role-playing of leaders, which is related to self-
monitoring. In such situations, leaders analyze their environment and the peers who are
sharing the environment to adapt their behavior according to the situation that involves
them. (Riggio et al. 2003, p. 85).

Today the digital presence of organizations has become a backbone to attract new
customers, improve its public relationships, and even attract new talent to the company.
Nonetheless, not all users have developed the same skills and logic to deal with this new
approach. Hence, companies must be aware of what skills are necessary to be developed
among their employees towards a digital fluency. Initially, Miller and Barlett started
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with the already described concept of Information Literacy [IL] to describe the ability
of knowing, identifying, finding, evaluating, organizing and using existing information
to create new knowledge. They also suggested that this term is used as the basis to
create the term digital literacy, which is the ability to make an informed judgment about
what is found online but making an emphasis on the fact that abilities to reach literacy
are independent of digital technology. Therefore, Miller and Barlett suggest that digital
fluency includes the abilities that are involved in and related to digital literacy, but have
their roots in digital technology. (Miller and Bartlett 2012, pp. 36–38).

Industry 4.0 has forced the organizations to rethink the way they are developing
their human talent. Still, many companies rely on traditional classroom-based programs
that, for today’s changing world, are not adequate. The E-Mas program, with its blended
structure, is part of the Vertical and Systemic model that counteracts the deficiencies that
traditional horizontal programs have. Some of the benefits that individuals experience
by participating in a blended learning course are:

• Participants can immediately apply their acquired knowledge to their own company
• The lessons can be transferred to real-life scenarios, which allows the identification
of bottlenecks and problems in processes

• Enables collaboration between participants, both in person and through digital
platforms

• Blended-learning programs are self-organizing: the participants can check their
progress at any time

– These programs are responsive, flexible, and tailored.

2 E-Mas Learning Taxonomy and Blended-Learning Concept

The blended learning concept of E-Mas, i. e. the division of training content into
classroom- and e-learning content, is based on a comprehensive learning taxonomy
that was used for each learning unit and allows a division according to didactic and
pedagogical aspects. In general, a so-called inverted-classroom concept was pursued.
This means that factual knowledge and basic conceptual knowledge are first conveyed
using e-learning before more in-depth conceptual and procedural knowledge is taught
in the form of face-to-face sessions. This was followed by training tasks, both in the
form of e-learning units and live broadcasts. Furthermore, digital examination formats
were tested and implemented, and digital success control was carried out regarding the
concrete application of the learned content and the implementation of the participants’
learning objectives. The overall pedagogical and didactic design paradigmof the planned
inverted-classroom concept was adapted to the technical, cultural, and economic con-
ditions and, above all, to the requirements of the respective customer. In the following,
the E-Mas concept for defining e-learning content is described in detail.

The concept of so-called blended learning refers to teaching and learning arrange-
ments that combine e-learning and face-to-face learning (de Witt & Czerwionka). A
further distinction is made between face-to-face learning with the accompanying use
of digital media, (de Witt & Czerwionka) synchronous [e.g. webinar, social media],
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and asynchronous e-learning (de Witt & Czerwionka; e-teaching.org). In addition to the
advantages of blended learning [e.g. more self-determined learning, application orien-
tation and flexible design of teaching-learning scenarios, reduction of financial expen-
diture, better availability of learning materials] in teaching and learning arrangements
(Acatech 2016;Gundermann 2015; Bundesministerium fürArbeit und Soziales [BMAS]
2016b; e-teaching.org 2017), the use of media has the additional benefit of promoting
media competence [digital literacy] working world that is becoming more digitalized
(Bundesministerium für Arbeit und Soziales [BMAS] 2016a; CEDEFOP 2015).

In principle, E-Mas is based on the concept of learning solutions (Gundermann 2015;
Eichler et al. 2013;Kerres 2012; Seufert andSchuchmann 2013). These are understood as
innovative learning solutions that draw on current pedagogical, psychological [including
cultural aspects], didactic, methodological, and technological findings. This includes
the user-oriented combination of new technologies, learning formats and processes,
learning environments, and business models, and the consortium aimed to realize the
best possible combination of learning arrangements in E-Mas, against the background
of the pedagogical, technical, cultural, and economic requirements and conditions.

3 Approach for the Development of E-Mas

The approach of the Customer-Focused Blended Vocational Education and Training
Development Navigator, in short CBVET-Development-Navigator, reflects the develop-
ment approach, which was applied in developing the E-Mas further education program.
This CBVET-Development-Navigator accompanies the process from an idea of educa-
tional services to its implementation in the targetmarket, tomaintain the competitiveness
of the company and to master the barriers of internationalization of further education.
The Navigator’s customer orientation is characterized by the specific survey of the indi-
vidual training needs of the customers, which are trendsetting for the conception of a
training offer. This tool contains iterative feedback loops, especially in the conception
phase, which enables the customer to give feedback on the current educational concept.
Furthermore, it provides an approach to implementing a high-quality, profitable educa-
tional service. Besides, the CBVET Development Navigator serves as a planning tool
for the development of educational services as well. It is characterized by its iterative
and agile character: Although the three phases of the Navigator – analysis, concep-
tion, and implementation – have a clearly structured and deliberately chosen process
sequence, they can be repeated as often as required. Figure 2 gives an overview of the
CBVET-Development-Navigator.

Each of the three phases, analysis, conception, and implementation, consist of three
iteration stages.With each higher iteration level, the steps of the respective phase become
more concrete. This means that the individual steps becomemore specific and detailed as
the process progresses. Within the iteration stages, no sequential procedure is provided.
To achieve the phase-specific goals within these steps, selected methods are proposed.
With the help of the respective method, the steps can be fulfilled in the best possible way.
It is important that the methods also differ in their complexity and degree of detail. In
lower iterations, the respective method takes up fewer resources and time than in higher
iterations. The step e-learning takes on a separate role concerning the further steps. E-
learning is covered in each of the three phases. In the first phase, e-learning is analyzed,
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Fig. 2. Overview of the CBVET-development-navigator [own illustration]

defined in the conception phase, and finally implemented. Another special feature is the
culture analysis, which is synchronized with all phases.

4 Work-Related Training Design

In most cases, a lasting competitive advantage is based on the knowledge available in
a company. Even if markets change, new competitors enter the market or services and
products reach the end of their life cycle, successful companies know how to defend
their position because they can constantly generate new knowledge, make it available
in a targeted manner within the organization and quickly transfer it into innovative ser-
vices and products. A stronger work orientation or even the integration of learning into
activities will be one of the central basic requirements for the success of Industry 4.0. In
this context, previous qualification measures should be examined to see to what extent
they meet the requirements of Industry 4.0 and how existing concepts can be made
more work-oriented. In principle, ‘learning at work’ and ‘learning far from work’ can
be distinguished as opposite poles. However, this does not mean a simple dichotomy.
Rather, personnel development and qualification measures can exhibit numerous differ-
ent degrees of ‘work orientation’, i. e. a pronounced proximity to the pole ‘learning at
work’. This work orientation can be further differentiated into 8 sub-dimensions, which
reflect the classical elements ofmethodology and didactics frompedagogy.Highlywork-
oriented learning can therefore be described as ‘learning close to work’. Figure 3 shows
the model in overview.
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Fig. 3. Learning at work model (own illustration based on Mühlbradt et al. 2015)

First, it should be noted that the comments apply both to ‘implicit’ learning in the
process of work and ‘explicit’ measures of personnel development and qualification in
companies. As a side effect of work, implicit learning always takes place unsolicited.
However, it cannot be assumed that learning at work always takes place to the necessary
and desirable extent just because work is being done. If one understands the concept
of learning facilitation as the sum of the conditions, ‘…which favor learning processes
or create conditions favorable to learning when carrying out work in everyday working
life’ (Bigalk 2006, p. 38), then these conditions also include at least questions of task
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design, management behavior, and access to relevant data and information from thework
system. These further aspects are not dealt with here.

Digital learning as IT- and data-supported learning is increasingly coming into focus
(Lutz Goertz 2014). The potentials of information and telecommunication technology,
e. g. the internet, social media, tablet PCs, smartphones, data glasses, do indeed offer
technical foundations for a wide range of learning forms and learning settings. How-
ever, it is rightly pointed out that this potential must be converted into functional and
needs-based ‘Learning Solutions’ (Eichler et al. 2013, p. 6), the focus of which is not the
technology but the benefit for the learner. Digital systems therefore only play an indirect
role in the present context by helping to implement work-oriented learning solutions
and to achieve desirable levels of certain indicators. Due to increasing customer require-
ments and more complex contractual terms and conditions, companies are faced with
the challenge of constantly having to adapt and further develop the competences and
skills of the responsible location managers and project managers in the area of order
management. For this purpose, the existing qualification measures in the area of order
management can be examined with the help of the analysis tool developed by FIR and
MTM.

The following five dimensions were defined for the analysis tool: Learning content &
learning objectives, organization, methodology & didactics, transfer, and sustainability.
For each of these dimensions, different parameters were defined, which allow an evalu-
ation of the degree of work orientation of qualification measures. In this context, various
degrees of differentiation between the extreme points of a purely seminar-based quali-
fication and a work-integrated qualification are possible. Figure 4 provides an overview
of the analysis grid used.

Within the first dimension, it is necessary to question whether learning content and
learning objectives are also geared to the actual needs of the respective company and
whether these are also continuously surveyed. Also, content can be very abstract and
general, or it can be tailored to the specific issues in the company.

The second dimension deals with organizational issues. For instance, a seminar-
based qualification, the training courses of which are typically organized centrally by
the company and the employees can hardly influence the selection process. Furthermore,
neither clear personnel development goals are formulated, nor career planning takes
place. The involvement of company experts such as those involved in the planning of
work systems can obviously have an enormous impact on the extent to which learning
processes can be integrated into the actual work. A further decisive point for the work
orientation of qualification measures also manifests itself in the selection of instructors,
because while internal instructors can refer to company-specific challenges, external
instructors will tend to convey generic content. Finally, in the organizational dimension,
it must be decided how the qualification measures are organized in terms of time and
location. For instance, employees can be seconded for longer external training sessions,
or the training content can be taught on-site as required in the work process.

The methodology & didactics dimension covers the design of the forms of learning
in which the content is prepared. For instance, a seminar-based qualification is typically
based on a textbook, while a work-integrated qualification is more likely to be based
on case studies. The same applies to the design of tasks to be solved, as this can take
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Fig. 4. Analysis tool to evaluate the work orientation of training (own illustration based on
Senderek et al. 2014)

place in the form of classical exercises or be supported by business games and simu-
lations. A further characteristic feature of a work-oriented methodology & didactics is
group-oriented learning phases which, in contrast to classical frontal teaching, require
the active participation of the participants. Furthermore, it is conceivable that learning
content can also be tailored to the individual needs and abilities of the participants within
corresponding learning groups. Finally, in the case of work-oriented qualification mea-
sures, the distribution of roles between instructor and participants can also be resolved,
i.e. the participants themselves give lectures on their special fields and prepare parts of
the lessons independently. Accordingly, the head of the training moves into the role of
a moderator. The fourth dimension describes the transfer of imparted knowledge into
practice. In this way, concrete transfer tasks can be directly linked to the qualification
measure to achieve a stronger work orientation. Mentoring programs that go beyond the
actual qualification measure can also support the transfer of what has been learned into
practice.



254 R. Senderek

The last but also central point of the dimension transfer is the control of success. Only
continuous success control can ensure that what has been learned finds its way into prac-
tice or that obstacles are identified that need to be removed. The last dimension closely
linked to transfer is the sustainability of qualification measures. Thus, a higher work
orientation can be achieved if the content can be accessed during work and individual
further learning is supported by additional content. Sustainability can also be signifi-
cantly supported by building up a community of practice and thus individual learning
processes can be combined into organizational learning. Finally, for the sustainability of
qualificationmeasures, it is important to ensure through continuous improvement that all
the dimensions mentioned above are further developed and, if possible, are increasingly
oriented towards work (Senderek et al. 2017).

5 Work Orientation of the E-Mas Program

To achieve a high work orientation, the E-Mas partners applied the analysis tool men-
tioned in the previous paragraph. Each of the four courses was designed along the five
dimensions and evaluated along with the determined criteria. Thus, in the following
the four E-Mas courses will be reflected accordingly. Generally, high applicability was
intended for the Mexican automotive sector to ensure learning content preparing the
participants for real practical work situations.

5.1 FIR Course ‘Chief Workplace-Innovation Manager’

The certificate course ‘Chief Workplace-Innovation Manager’ of the Institute for Indus-
trial Management at RWTH Aachen University provides participants with extensive
expertise in the fields of competence development for the transformation towards Indus-
try 4.0. Important topics that will be dealt with include the goals of transformation, the
creation of working environments that promote learning, the integration of competence
development and work processes as well as comparative management approaches for
dealing with German andMexican cultural differences. The target group consists of spe-
cialists and operative executives in the fields of work design, production management,
and human resources management.

During the development of the course, intensive surveys in the form of personal inter-
views and questionnaires have been conducted to identify special needs. Furthermore,
the content is less generic and far more highly company-specific, especially regarding
company development. Thus, even a module about intercultural management was devel-
oped since this is an important challenge in German companies. Learning methods in
the module ‘Work design and competence development that promotes learning’ were
selected according to the specific needs of the Mexican automotive sector.

The participants were selected by companies and their respective HR/production
departments and at the beginning of the course, a competence balancing by e-learning
was carried out. Participants were motivated to use their company examples and to
present real-life problems to develop real practical solutions. Moreover, courses were
mostly planned as in-house courses.
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The principles of the methodology and didactics of the course are reflected in case-
based learning units. Apart from this, great importance is attached to the fact that face-to-
face course units and e-learningunits tookplace as group learningphases andgroupwork.
However, each participant, whether in group or single work, learned how to compile and
learn for themselves during individual tasks.

Transfer tasks had to be defined at the end of the course to all three modules and were
checked 3–6 months later. Also, supervisors were informed about the content acquired
in the course to foster implementation and promote positive developments in their teams.

Before the implementation and during the execution of the course, the e-learning
unitswere professionally accompanied.Most importantly, constant access to the learning
materials was made possible through the e-learning platform. Furthermore, to ensure the
flexibility and agility of the learning content, continuous adaptions and improvements
to the course were made by including feedback and further developments of the content.

5.2 MTMA Course ‘MTM-Practitioner’

The MTM ASSOCIATION offers courses to achieve the MTM-practitioner qualifica-
tion. The MTM practitioner is the guarantor for MTM‘s compliance, accordingly, being
the contact person for works councils, employees, and executives to design the MTM
application in the company. Qualification as an MTM practitioner conveys knowledge
and skills for the application of the MTM process, in particular the application of the
individual MTM process module systems for the planning, design, and optimization
of processes, work systems, and products. The target group consists of specialist and
operational executives from the fields of industrial engineering, planning, time manage-
ment, work preparation, production, logistics, occupational safety and health, product,
and equipment construction as well as the works council and other interest groups.

Here too, intensive surveys were conducted. For this purpose, personal interviews
and questionnaires were carried out to identify specific requirements. Special focus was
laid on the training of the MTM experts in Mexico and the cooperation with MTM
Mexico was important in this respect.

The participants for the course were selected by companies and their respective
HR/production departments and the courses were mostly planned as inhouse courses or
completely planned as e-learning courses. As real-life examples and problems in work
situations are highly educational, participants were motivated to use and share their
company examples.

The course is based on case-based learning units to ensure work orientation.
Moreover, group learning phases and group work promote individual learning potential.

The support of learning and transfer through refreshment training after three years
for MTM instructors has been proven to be successful. Furthermore, supervisors were
informed about the content acquired in the course to foster implementation.

Printed MTMA learning material was handed over to each participant and constant
adaptations to the course involving feedback were made.
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5.3 WBA Course ‘Expert Industrial Tool and Die Making’

The certificate course ‘Expert Industrial Tool and Die Making‘ of the WBA Aachener
Werkzeugbau Akademie, contains core elements of industrial tool making and conveys
to the participants’ concrete concepts andmethods, with which traditionallymore skilled
tool-making companies can develop into industrial tool-making companies of interna-
tional standard. Upon completion of the course, participants will be able to use current
manufacturing technologies to optimize tooling processes, detect tool damage, and self-
remediate. The target group consists of manufacturing professionals and operational
leaders in toolmaking at Mexican automobile manufacturers and suppliers.

Before developing learning content, intensive surveys were conducted – personally
and with questionnaires to identify special needs of the company. Moreover, the learning
content was aimed at highly company-specific development, thus, even different formats
were implemented to customers’ needs. For instance, a one-week course and a three-week
course were established and a stronger focus on repair and maintenance was offered.

Once more, the participants were selected by companies and their respective HR/
production departments, and participants were motivated to introduce their company
examples and present real-life problems they faced in everyday working situations. The
courses were mostly planned as in-house courses or in facilities that enabled learning
with machines and tools.

The structure of the course was based on case-based learning units. Furthermore,
great importance was attached to face-to-face presence course units, and e-learning
units took place as group learning phases and group work. However, individual tasks
were not neglected, so that optimal learning results, whether in a group or single work
assignments, were ensured.

The support of learning and transfer was made possible by performance reviews.
On that, supervisors were informed about the content acquired in the course to foster
implementation.

The sustainability of the content was ensured by accompanying webinars before
the beginning and during the course. Adaptations to the course were included after
obtaining feedback from the participants and companies. Moreover, permanent access
was provided by media [tablets] during the course.

5.4 WBA Course ‘Lean Management 4.0 Production Expert’

The certificate course ‘Lean Management 4.0 Expert’ of theWBAAachener Werkzeug-
bau Akademie, imparts the participant’s application-oriented knowledge and ability
regarding the introduction and implementation of principles andmethods of Lean Think-
ing for Industry 4.0. Lean Thinking is based on the five basic principles customer value,
value stream, flow processes, pull principles, and perfection. In the course offered by the
WBA, these principles are picked up and extended by the perspective of transformation
according to a future-oriented and sustainable lean training. The target group consists
of specialist and operational executives entrusted with the implementation of organi-
zational change processes in the areas of production, administration, maintenance, and
development.
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To develop learning content and goals, intensive surveys were conducted. This
took place in the form of personal interviews and a questionnaire to identify special
needs. Lean experts of TEC deMonterrey/ITESM participated in the tailor-made course
development.

The participants were selected by companies and their respective HR/production
departments and in the beginning, the courses were mostly planned as in-house courses.
Participants were encouraged and motivated to use their company examples and to
present real-life problems to develop real practical solutions.

The methodology and didactics are characterized by interactive workshops, group
learning phases, and group work and, to ensure a well-rounded learning result, an
individual task that requested the application of the already learned content.

The participant’s supervisors were informed about the content acquired and used the
results of the success controls in the course to foster the implementation of the knowledge
attained.

To ensure the flexibility and agility of the learning content, constant adaptions, and
improvements to the course were made by including feedback into enhancements of the
content. The focus from an all-over Lean perspective was adapted during the project to
a stronger focus on Lean production.

6 Conclusion

In general, the work orientation of the E-Mas program has proven to be one of the key
success factors for entering the Mexican automotive sector. Especially it was important
to adapt the courses to the customers’ topics and to integrate real-life cases into tasks
and group works. The blended-learning concept supported the work orientation of the
E-Mas courses since more general and basic content was taught by web-based-trainings,
whereas webinars were used for content that requires more feedback. The training ses-
sions, which required an even higher degree of interaction, were taught in presence. This
also holds for training programs especially in the area of tool and die making in which
machinery was required to perform training sessions on-site.

In addition, it became obvious that a constant and agile adaptation of content and
methods was able to raise the satisfaction of the E-Mas programs’ clients. The courses
needed to be adapted to the requirements of the different clients and the mixture between
web-based-training, webinars and presence learning had to be determined in cooperation
with the respective client.
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